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SOLUTION APPROXIMATION OF A SYSTEM OF INTEGRAL EQUATIONS BY A UNIFORMLY CONVERGENT POLYNOMIALS SEQUENCE
EEi<xn ( ' aijfcl + fc l«y*l) < < x > lAjfcl < kijfcl [7ijfc| max fi r -6, max --•.--r < 6.
Introduction
We consider the following system In [1] , the system (1.1) is studied with O = [-6,6] , m = n = 2, a ijk = 0, Sijk(x) binomials of first degree. The solution is approximated by a uniformly convergent recurrent sequence, and it is stable with respect to the functions gi. In [2] [3] [4] the existence and uniqueness of solution of the functional equation
in the functional space BC [a,b] have been studied. In [5] , we have studied a special case of system (1.1) with a ijk = 0. By using the Banach fixed point theorem, we have obtained existence, uniqueness and also stability of the solution of system (1.1) with respect to the functions In the case
Sijk{x)
being binomials of first degree g 6 C r (f2; i? n ),and fI = [-6,6] or Q an unbounded interval of R we have obtained a Maclaurin expansion of the solution of system (1.1) until the order r. Furthermore, if gi are polynomials of degree r, then the solution of system (1.1) is also a polynomial of degree r.
In this paper, by using the Banach fixed point theorem, we obtain existence, uniqueness and stability of the solution of system (1.1) with respect to the functions g¿, where fi = [a, 6] or fi is unbounded interval of R. In the case of Sijic(x), Xijk(x) being the functions of first degree and g € C r (f2; R n ), we obtain a Maclaurin expansion up to r of the solution of system (1.1). Note that, if there exists one otijk 0 and gz(x) are polynomials of degree r, then the solution of system (1.1) is not certainly a sequence of polynomials yet (see remark 6). Finally, if <7* are continuous functions, the solution of system (1.1) is approximated by a uniformly convergent polynomials sequence. The results obtained here relatively generalize the ones in [1] [2] [3] [4] [5] [6] .
The theorems on existence, uniqueness and stability of solution
With fi = [a, 6], we denote by X = C(f2; R n ) the Banach space of functions / : ii -R n continuous on fl with respect to the norm (2-1) ll/llx = SU P ll/(®)ll. When fi C R is an unbounded interval, we denote by X -Ct(il; R n )
the Banach space of functions / : il -> R n continuous, bounded on fi with respect to the norm (2.1).
We write the system (1.1) in the form of an operational equation in X . as follows
We make the following assumptions
Then we have the following Then, using Banach fixed point theorem, we have the existence of a unique / G X such that / = Tf. Consider f,f€X being two solutions of (2.2) corresponding to g and g € X, respectively. By the analogous evaluation, we have
Wf-fWxZj^Wg-gWx.
Hence, / is stable with respect to g. REMARK 1. Theorem 1 gives a consecutive approximate algorithm
Then the sequence {/converges in X to the solution / of (2. (ii) Theorem 2 is still true for fi = R and in this case the terms bijk, Cijk, Pijk, lijk need not satisfy the assumption {H'^j.
Maclaurin expansion of the solution
Now, we consider ii = [-6,6] and the real numbers a^k, b^k, c^k, a^k, Pijk, Hjk as in Theorem 2.
Let / € C 1 (f2; R n ) be the unique solution of system (2.8) corresponding to g G C 1 (f2; R n ). Differentiating two members of (2.8), we obtain n m PijkX+lijk Then, from (3.11), (3.13) we have
.., n, and
Hence, / is a solution of (2.8).
Therefore, we have the following theorem. represented by (3.13) is a solution of (2.8). REMARK 5. We consider the case of fi = R and the real numbers A^, fe^, ctijk, fiijk satisfy the condition (3.8). If g € C£(R;R n ), the conclusion of Theorem 4 is still true, where the functional spaces C(Q; R n ) and C 9 (fi; R n ) appearing in Theorem 4 are replaced by Cb(R; R n ) and C£(R] R n ), respectively.
Returning to the case of Q = [-6,6] we have the following corollary. 
Solution approximation by a uniformly convergent polynomials
In this part, we consider the system (2.8) with ii = [-6,6] 
